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$N\geq 2$ : ( )
$X=\{s_{1}, s_{2}, \ldots, s_{p}\}$ :
$U=\{a1, a_{2}, \ldots, a_{k}\}$ :
$r_{n}$ : $X\mathrm{x}Uarrow \mathrm{R}$ : $n$ $n=1,2$, . . . , $N$
$rc$ : $Xarrow \mathrm{R}$ :
T
$X_{n}$ (x, $u$) $\subset X$ : $n-1$ $x$ $u$ , $n$
$U_{n}(x)\subset U$ : $n$ , $x$
( $U_{n}($x1, $u_{1},$ $x_{2},$ $u_{2},$ $\ldots,$ $x_{n})$ )
2.2
, $\phi_{n}$ (y|x, $u$), (y, $x,$ $u$) $\in X\mathrm{x}X\mathrm{x}U$
:
$y\sim\phi_{n}(\cdot|x, u)$





$( \sum_{y\in X}p_{n}(y|x, u)=1,$
$\forall$
(x, $u$) $\in X\mathrm{x}U)$
. , $n$ $(x, u)$ $p_{n}$ (y|x, $u$) $y$
$y\sim p_{n}$ ( $\cdot|$ x, $u$ ) -
240
,
$\tilde{f}_{n}$ : $X\cross X\mathrm{x}Uarrow\{0,1\}$
$( \sum_{y\in X}\tilde{f}_{n}$ (y $|$ x, $u$ ) $=1$ -.
$\forall$
(x, $u$ ) $\in X\mathrm{x}U)$











$r_{1}(x_{1}, u_{1}),$ $r_{2}(x_{2}, u_{2}),$ . .. , $r_{N}(x_{N}, u_{N}),r_{G}(x_{N+1})$
. , ( $x_{1},$ $u_{1},$ $x_{2},$ $u_{2},$ $\ldots,$ $x$N, $u_{N},$ $x_{N+1}$ ) ,
$r_{1}(x_{1},u_{1})\circ r_{2}(x_{2}, u_{2})\circ\cdots\circ r_{N}(x_{N}, u_{N})\circ rc(x_{N+1})$
. , $0$ ( ) ,
. , $0=+$ , , $0=\Lambda$
( $\Lambda$ $a \Lambda b:=\min(a, b)$
)
2.4
, . , ,
, .
$E[r_{1} (x_{1}, u_{1})\mathrm{o}r_{2}(x_{2}, u_{2})0\cdots \mathrm{o}r_{G}(x_{N+1})]$





$F[r_{1}(x_{1}, u_{1})\circ r_{2}(x_{2}, u2)\circ\cdots\circ rG(x_{N+1})]$
$=$ $\vee\cdots$
$\mathrm{y}$ { $[r_{1}(x_{1},$ $u_{1})\mathrm{o}r_{2}(x_{2},$ $u_{2})\circ\cdots\circ r_{G}(x_{N+1})]\Lambda[\mu_{1}(x_{2}|x_{1},$ $u_{1})\Lambda\cdots\Lambda\mu$N $(xN+1|x_{N},$ $u_{N})]$ }
$(x_{2},\ldots,x_{N+1})\in X\cross\cdots\cross X$
,
$r_{1}(x_{1}, u_{1})\circ \mathrm{O}[\{r_{2}(x_{2}, u_{2})\circ \mathrm{O}[\{r_{3}(x_{3}, u_{3})0\cdots\circ \mathrm{O}[r_{G}(x_{N+1})\mathrm{x}x_{2}x\mathrm{s}x_{N+1}q_{N}(x_{N+1}|x_{N}, u_{N})]$
$\mathrm{x}q_{N-1}(x_{N}|x_{N-1}, u_{N-1})\mathrm{x},$ $..\}q_{2}(x_{3}|x_{2}, u_{2})]\}\mathrm{x}q_{1}(x_{2}|x_{1}, u_{1})]$
.
, ( $g$ ) ,
( $\beta$ ) . , 3
:
$G$( $r_{1},$ $r_{2},$ $\cdots,$ $r_{N},$ $r_{G},$ $\phi$b $\phi$2, $\cdot$ . ., $\phi$N, $0,0,$ $\oplus,$ $\otimes$ , $\beta$ , $g$ )
$=\oplus\{g(r_{1}(x_{1}, u_{1})0\beta x_{2},\ldots,x_{N+1}$ r2 $(x_{2}, u_{2})\circ\cdots\circ\beta^{N-1}r_{N}(x_{N}, u_{N})0\beta^{N}$rG $(xN+1))$
$\otimes(\phi 1(x_{2}|x_{1},u_{1})\cdot(\phi_{2}(x_{3}|x_{2}, u_{2})\circ\cdot$ . . $.\phi$N$(x_{N+1}|x_{N},u_{N}))\}$
$G^{\mathrm{p}\mathrm{r}}$ ( $r_{1},$ $r_{2},$ $\cdots,$ $r_{N},r_{G},$ $\phi$b $\phi$2, $\cdot$ . . , $\phi$N, $0,$ $\oplus,$ $\otimes$ , $\beta$)
$=$ $\bigoplus_{x_{2}}[\{r_{1}(x_{1}, u_{1})\circ\bigoplus_{x_{3}}[\{\beta r_{2}(x_{2}, u_{2})\circ\bigoplus_{x_{4}}\beta^{2}r_{3}(x_{3}, u_{3})\circ\cdots$
$\bigoplus_{x_{N+1}}[\{\beta^{N-1}r_{N}(x_{N}, u_{N})\circ\beta^{N}rN+1 (x_{N+1})\}\otimes\phi_{N}(x_{N+1}|x_{N}, u_{N})]\otimes\cdot$
.
$\}\otimes\phi \mathrm{a}(x_{4}|x_{3}, u_{3})]\}\otimes\phi_{2}(x_{3}|x_{2}, u_{2})]\}\otimes\phi_{1}(x_{2}|x_{1}, u_{1})]$
$G^{\mathrm{P}^{\mathrm{O}}}$ ($r_{1},r_{2},$ $\cdots,$ $r_{N},$ $r_{G},$ $\phi$b $\phi$2, $\cdot$ . . , $\phi N,$ $\circ,$ $\oplus,$ $\otimes$ , $\beta$)





$G(r_{1}, r_{2}, \cdots, r_{N}, rc,p_{1},p_{2}, \cdots,p_{N}, +, \cross, \sum, \mathrm{x}, 1,1\mathrm{R})$
$=$
$\sum_{x2,x3,\ldots,x_{N+1}}\{(r_{1}(x_{1}, u_{1})+r2(x_{2}, u_{2})+\cdot$
. . $+rN+1$ $(x_{N+1}, u_{N+1}))$
$\mathrm{x}$ $(p_{1}(x_{2}|x_{1}, u_{1})\mathrm{x}p_{2}(xs|x_{2}, u_{2})\mathrm{x}\cdots\cross pN(x_{N+1}|x_{N}, u_{N}))\}$
, $1\mathrm{R}$ .
2.2 ( [2])
$G(r_{1}, r_{2}, \cdot\cdot. , r_{N,G}r,p_{1},p_{2}, \cdot\cdot. ,p_{N}, \Lambda, \mathrm{x}, \sum, \mathrm{x}, 1,1)\mathrm{R}$
$=$
,
$.. \sum_{x2,x3,x_{N+1}}.\{(r_{1}(x_{1}, u_{1})\Lambda r_{2}(x_{2}, u_{2})\Lambda\cdots\Lambda r_{N+1}(\overline{x}_{N+1}, u_{N+1}))$
$\cross$ ($p_{1}$ (x2|xb $u_{1}$ ) $\mathrm{x}p_{2}($x3|x2, $u_{2})\mathrm{x}\cdots \mathrm{x}pN(xN+1|x_{N},$ $u_{N})$ ) $\}$
2.3 ( [3])
$G^{\mathrm{p}\mathrm{o}}(r_{1}, r_{2}, \cdots, r_{N,G}r, \phi_{1}, \phi_{2}, \cdots, \phi_{N}, +, \sum, \mathrm{x}, 1)$
$=$
$r_{1}(x_{1},u_{1})+ \sum_{x_{2}}[\{r_{2}(x_{2}, u_{2})+\sum_{x_{S}}[\{r_{3}(x_{3}, u_{3})+\cdots$
$+ \sum_{x_{N+1}}[r_{N+1}(x_{N+1})\mathrm{x}\phi_{N}(x_{N+1}|x_{N}, u_{N})]\mathrm{x}\phi_{N-1}(x_{N}|x_{N-1}, u_{N-1})\mathrm{x}\mathfrak{l}\cdot$
.





, $\pi=$ $\{\pi 1, \pi_{2}, \ldots, \pi N\}$ :
$\pi_{n}$ : $Xarrow U$
.
, $\sigma=$ $\{\sigma 1, \sigma_{2}, \ldots, \sigma N\}$ :
$\sigma_{n}$ : $X^{n}arrow U$
. ‘ $\Sigma$ .
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( )
, $\gamma=$ $\{\gamma 1, \gamma_{2}\ldots., \gamma_{N}\}$ :




Opt $G_{x_{1}}^{\sigma}$ ($r1,$ $\ldots,$ $r_{N},rc,$ $\phi$b. . ., $\phi N,$ $\circ$ , $\bullet,$ $\oplus,$ $\otimes$ , $\beta$, $g$ )
$\mathrm{s}.\mathrm{t}$ . $(\mathrm{i})x_{n+1}\sim\phi_{n}(\cdot|x_{n}, u_{n})-$, $n=1,2,$ $\ldots$ , $N$
(ii) $\sigma=\{\sigma_{1}, \sigma 2, . . ., \sigma N\}\in\Sigma$
, $G_{x_{1}}^{\sigma}$ $x1$ $\sigma$ Opt
, (Maximize) (minimize) .
2.4 ( )
( $\phi_{n}:=p_{n}$ ).
$0=+$ , $\bullet=\mathrm{x}$ , $\oplus=+$ , $\otimes=\cross$ , $\beta$ =1, $g(x)=C_{[a,b]}$ $(x)$ ( )
. , :
${\rm Max} P_{x_{1}}^{\sigma}(a\leq r_{1}(x_{1}, u_{1})+\cdots+rG(x_{N+1})\leq b)$
$\mathrm{s}.\mathrm{t}$ . $(\mathrm{i})x_{n+1}\sim p_{n}(\cdot|x_{n}, u_{n})$ , $n=1,2,$ $\ldots,$ $N$
(ii) $\sigma=\{\sigma_{1}, \sigma_{2}, \ldots,\sigma_{N}\}\in\Sigma$
2.7
, $N$ . , $T\subset X$
, $x_{n}\in T$ . ,
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$X=\{s1, s_{2}, s\mathrm{s}, s4\}$ , $U=$ { $a1,$ a2, $a_{3}$ }, $T=\{s1, s_{4}\}$ ,
$\phi$1( $s_{1}|s_{2}$ , a3), $\phi$1( $s_{2}|s_{2}$ , a3), $\phi$1( $s_{3}|s_{2}$ , a3), $\phi$2 $(s_{1}|s_{2}, a_{1})$ , $\phi$2 $(s_{4}|s_{2},a_{1})$ , $\phi$2( $s_{4}|s_{3}$ , a3) $>0$
( $\phi_{1},$ $\phi_{2}$ 0 ) ,
$(s_{1})$
$(s_{1})$
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